Subcellular distribution of ionic components in gastric mucosa of the guinea pig.
The topographical distribution of cations, anions and polyanions in the guinea-pig stomach has been studied by ultrastructural cytochemical methods. After fixation with the pyroantimonate-osmium tetroxide solution, variable-sized precipitates were localized in the basolateral extracellular space bordering parietal cells or chief cells but not in that bordering mucus-secreting cells. The basal lamina of all gastric cells disclosed a continuous layer of heavy antimonate deposits. Parietal cells disclosed uniformly fine deposits also on the apical plasmalemma both at the main lumen and in the intracellular canaliculi, and revealed, as well, coarse precipitates in the mitochondria. Fixation with a silver acetate-osmium tetroxide solution yielded nitric acid-resistant, silver deposits confined to the luminal surface of the apical plasmalemma in the main lumen and intracellular canaliculi, the lateral intercellular space, the outer surface of the basal plasmalemma and the basal lamina of the parietal cell. Staining with dialyzed iron demonstrated a glycocalyx rich in acid mucosubstance on the basolateral plasmalemma but not on the apical plasmalemma of parietal cells. In contrast, acid glycoconjugate was visualized on the apical plasmalemma of isthmus cells, mucous neck cells and the transitional cell between isthmus and mucous neck cells but little or no acidic glycoconjugate was demonstrated on the basolateral plasmalemma of these cells. The entire plasmalemma of gastroendocrine cells, unlike other epithelial cells, stained uniformly for acidic glycoconjugate. The dialyzed iron and high iron diamine methods stained the outer compartment of mitochondria in parietal cells intensely and that in other gastric cells lightly. These reagents stained the basal lamina of all gastric cells as did ruthenium red. The several characteristic cytochemical properties of parietal cells presumably relate to the unique secretory activity of these cells and are consistent with the view of the intracellular canaliculi of the parietal cell as the main route for hydrogen and chloride in secretion.